The Intergovernmental Panel on Climate Change established clear and solids conclusions on the 2013 report, it says that has been scientifically demonstrated with 95% of certainty, that human activities are the main cause of the global warming, observed since the middle of the XX century.
Introduction
The diversity of the natural process, organizational, and productive has implicated considerable modifications to the biosphere. The human being has become the dominant biological specie and it has been established at almost on the full planet. Due to their global intervention scale, persistence of their actions, and the accumulative character of their results, maybe it is the major transcendental environmental experiment undertaken for the humanity to influence on the atmosphere transformation.
Consequently the climate change is the result of the intensive use of the atmosphere as recipient of greenhouse gas emission (GHG). The problem consists in the accumulative volume of GHG -especially carbon dioxideemitted during the last one hundred and fifty years that overpass the biosphere capture capacity, having a constant increase of concentrations of GHG, hindering the emission of energy to the space and modifying the natural process of the greenhouse effect (Caballero, 2007) .
There is no doubt that this induced situation is due to the anthropogenic emission of GHG, the loss of biodiversity, the ecosystems degradation, and the environmental services are the environmental most transcendental problem of the XXI century and the major challenge facing the humanity.
Because of the adverse, obvious, and foreseeable effects, the climate change transcends the environmental scope and represents a growing threat to the human race. Thus, there is no country that can face this problem alone. For its temporal dimension, it is crucial to plan for the long term and also act immediately. Essentially, among the GHG, there are others pollutant criteria which generates a great impact in the community health and contributes on the climate change acceleration (Martínez et al., 2004) . Martínez-Salgado (2011) reported that in average, in Mexico, the emissions of vehicles of 10 years or older are greater than those of the most recent vehicles: carbon monoxide (CO), between 3 and 4 times; total hydrocarbons (HC), between 4 and 6 times; and nitric oxide (NO), up to 3 times more. On the other hand, in the border cities there are larger, older vehicles, a higher percentage of foreign origin. The motorization (vehicle/habitants) is also greater in the cities of the northern border with respect to the rest of the country, mainly due to the greater availability of used vehicles.
Transport accounts for nearly a quarter of current energy-related carbon dioxide emissions with car travel constituting more than three quarters of all vehicle kilometers travelled. Interventions to change transport behavior, and especially to reduce car use, could reduce CO 2 emissions from road transport more quickly than technological measures. It is unclear; however, which interventions are more effective in reducing car use and what the likely impact of these interventions would be on CO 2 emissions (Graham-Rowe et al, 2011) .
This work was focused on the evaluation of the emissions contributions of GHG produced by the vehicular stock at the Orizaba Valley and its future projections up to the year 2050. Furthermore, three hypothetical mitigation strategies were analyzed in order of reducing gradually the GHG emissions. 
Methods
The vehicular stock was analyzed from the municipal and state base data system (SIMBAD, Spanish acronyms) considering since 1999 until 2015 (SIMBAD, 2017 . Meanwhile, the fuel sales were provided by PEMEX Storage and distribution terminal, located at Ixtaczoquitlan, Veracruz. It covers from 1996 to 2016 (PEMEX, 2017).
The emission factor of CO 2 used on this research was collected from the data recommended by the Intergovernmental Panel on Climate Change (IPCC, 1996; IPCC, 2006) and the National Institute of Ecology and Climate Change (INECC, 2014) , as shown in Table 1 . Similarly, the emission factors used for Methane and Nitrogen Oxide are presented on Table 2 . The most useful tool for developing this project was the software LEAP (Long-range Energy Alternatives Planning System). This software is widely-used for energy policy analysis and climate change mitigation assessment developed at the Stockholm Environment Institute. LEAP has been adopted by thousands of organizations in more than 190 countries worldwide. Its users include government agencies, academics, non-governmental organizations, consulting companies, and energy utilities. It has been used at many different scales ranging from cities and states to national, regional and global applications (Heaps, 2016) .
In order of working with LEAP the following methodology was developed. 
1) Delimit the initial basic parameters to establish a studio area like city, base year, end year, among others.

2) Set the activity levels on the current accounts scenario. Here it is possible to define the demand, meaning the vehicular stock (cars, pick-up trucks, passenger transport truck, and motorcycle).
3) Set the type of technology (Internal combustion or electric
4) State the projections on the Base Line Scenario (BLS). Under this scenario the main consideration assumes that the vehicular and fuel sales will increase according to the historical information, this means no action will be taken to retard the economic and technological growing of the region.
5) LEAP has three choices in the methodologies to evaluate the energy demand analyses, which are described below. On this study, the transport analysis was used.
a) Activity Level Analysis, which itself consists of either Final Energy Demand Analysis, or Useful Energy Demand Analysis in which energy consumption is calculated as the product of an activity level and the annual energy intensity (energy use per unit of activity).
b) Stock Analysis, where energy consumption is calculated by analyzing the current and projected future stocks of energy-using devices and the annual energy intensity of each device (defined as energy per device).
c) Transport Analysis, where energy consumption is calculated as the product of the number of vehicles, the annual average mileage (i.e. distance traveled per vehicle) and the fuel economy of the vehicles (e.g. liters per km or 1/MPG).
6) The energy consumption was calculated as the product of an activity level and the annual energy intensity (energy use per unit of activity). Overall activities are defined as the products of the individual activities entered along a complete branch of the Demand tree. The total energy consumption is thus calculated by the equation 1. Energy consumption = (activity level) x (energy intensity)
There are two basic variations to this methodology: in a Final Energy Demand Analysis you specify energy intensities at the device level as the amount of fuel used per unit of activity; in a Useful Energy Demand Analysis you specify useful energy intensities at the next highest branch level (typically the end-use level)
, and then specify the efficiencies of each device (Heaps, 2016) . According to the international reports, the Energy sector is the main source of GHG emission at 70 countries, the agriculture sector at 45 countries and only 6 countries reports the waste sector is the main contributor. The absorption of the FOLU (forestry and other land use) sector, in all countries, equates the emission of the same sector (FCCC, 2015) .
Globally the transport sector becomes the main contributor to the global warming. On 2007, 23% of the worldwide emissions of GHG (related to energy consumption) came from the transport sector. From these emissions 45% comes from passenger vehicles and its expecting to continue to be the predominant GHG source on the future. The actual prediction estimates that the underdeveloped countries will increase its emission contribution from 35% in 2000 to 63% in 2030. Adaptation to the weather variability and extreme events, on the short term, should be the foundation to reduce vulnerability to the climate change on the long term. This is a systematic process which implies several actions and strategies coherently coordinated between government and society. Consequently, the adaptation will serve to reduce the impact of weather variability that entails natural extreme events that influences to social, natural, and economics systems (IPCC, 2014).
On the other hand, mitigation implies to establish strategies and actions to reduce the GHG anthropogenic contribution. The world goal should be gradually reverse the global warming. Of course, the resistance to change of habits and customs are the main barriers that opposed to the mitigation strategies implementation. The magnitude of the climate variability is not enough to convince government leaders and society about the problematic; maybe its resistance to do something regarding the anthropogrnic GHG is due to economic interest (Pinto et al, 2012) .
Vehicles are one of the main anthropogenic sources of emission of atmospheric pollutants precursors of ozone formation. Although these emissions are the direct result of the use of fossil fuels, such as gasoline and diesel, there are other determining factors in the amount of pollutants generated for a motor vehicle, such as age, technology, use and maintenance.
For those reasons and since solutions are limited on the global context, it is convenient to work at regional scale, having the hope that exemplary actions will serve as samples to be duplicated in other regions. Figure 1 shows the vehicular stock on the Orizaba Valley (Reyes and Pinto, 2017) . It can be seen that cars has the greater growing tendency followed by pick-up trucks. Extrapolating those data until 2050 year was able to predict the future stock and also the future sales of vehicles.
Results
Figure 1. Vehicular inventory on the Orizaba Valley
The growing vehicular stock annual rate is approximately 3.5%, which means to pass from 90 358 to 178 593 vehicular units in a period of years from 2015-2050. This situation imposes two problems that shall be handled; the first one implies increasing of fuel requirement due to the energy demand growth as the vehicular inventory raise, and the second one, the GHG emissions will also increase as consequence of major combustion, as shown on Figure 2 and 3 as is described by the Base Line Scenario (BLS). In order of reverse these situations, three scenarios were studied and evaluated, each one achieve its own goals ep.ccsenet.org Environment and Pollution Vol. 7, No. 2; 2018 on both scopes; energy saving and GHG emissions mitigation.The effects of these hypothetical scenarios are summarized on the Table 4 , where the Smart Use Scenario (SUS) has the greatest reduction, compared between them, with approximately 46.7%, followed by Improved Performace Scenario (IPS) with 44.9% and finally Electric Technology Scenario (ETS) with 8.4%. Consequently since each scenario standing alone do not impact considerably to reach the general mitigation objective, it´s recommended to develop a combined strategy taking all advantages of the three scenarios, reducing at least 1.85 million of metric tons of CO 2 equivalent. Of course, this situation will carry an energy saving of around 25 million of Gigajoules.
Ong, Mahlia and Masjuki (2011) proposed four potential emission mitigation strategies for the road transport in Malaysia, which were 10% of passenger cars shift to public transport, motorcycles shift to public transport, passenger cars shift to natural gas vehicles and vehicles renewal with Euro 4 emission standard. The 10% was chosen as a convenient figure for calculation to predict the response and effects of each potential mitigation strategies. Passenger cars renewal was one of the effective emission mitigation strategies to reduce the road transport emission in Malaysia. With renewal of 10% in the oldest cars, it can save 1.3% of fuel consumption and total CO 2 equivalents emissions decrease 3.5%. Yedla, Shrestha and Anandarajah (2005) conducted an analysis between a local emission mitigation strategies (LEMS) versus a global emission mitigation strategies (GEMS). The comparative analysis revealed that strategies targeted at the mitigation of local pollution like total suspended particulate matter (TSP) and hydrocarbons (HC) also shows greater potential in reducing carbon dioxide (CO 2 ) emissions (as non-target emission). In GEMS, 20% CO 2 reduction resulted in 14.9% reduction in TSP emission. In LEMS with a 20% TSP reduction, CO 2 emission reduction was found to be 15.2%. TSP mitigation strategy not only performed well with non-target global emission but also within local emissions with SOx reduction much higher than that of target pollutant (TSP itself). El-Fadel and Bou-Zeid (1999) studied several mitigation measures to reduce GHG emissions from the road transportation sector in Lebanon. Improvement of the fleet by inspection and maintenance programs, fuel quality regulations and other policies can reduce the projected radiative forcing of GHG emissions by 31% in 2020 compared to a slower and less aggressive legislation. Nevertheless, travel volume increase was found to be more important than technology improvements in the fleet. Hence the need to reduce activity volume, mainly through better urban planning and improved public transport, if the emissions are to be held at a relatively constant level. 
Discussion
The results obtained in this project glimpse the possible future scenario following the trend of economic growth and conventional technology (BLS) that is, without implementing any action, leading to reverse the damage caused to the planet. Furthermore, the results show that by implementing specific actions contributing to reduce GHG emissions, such as SUS, ETS and IPS, it is possible to counteract the accumulation of GHGs in the atmosphere and thereby reduce global warming and consequently the impacts of climate change. Obviusly the reduction of GHG emission become more significant considering all regional activities as is addresed by Burle and Lèbre (2007) that discussed a brief report of the experience in making an inventory from secondary data and building up scenarios that has been undertaken in Rio de Janeiro, Brazil. The mitigation measures were propose considering the major activities. In the transport sector several actions were consider, for example; change of type of fuel, rationalization of routes, increase efficiency. Consequently direct benefits could be possible such as the quality of city environments due to reductions of the local atmospheric pollutants.Isolated mitigation actions will not significantly influence the damage caused by anthropogenic activities, it is important that all regions of the countries of the planet work in a coordinated manner for a common objective. Only in this way will it be possible to preserve and conserve the adequate conditions of the planet for the subsistence of humans and all the ecosystems inhabiting the common home.
Conclusion
It is possible to reduce aproximately 1.85 million of metric tons of CO 2 equivalent. Of course, this situation will carry an energy saving of around 25 million of Gigajoules. Economically speaking, it is possible that with the reduction of the CO 2 emitted, a profit in the carbon market may be obtained, being greater than 12.6 million USD, considering that the average price of the carbon bonus in 2017 was 5.83 euros, according to the reported by the europan CO 2 trading system.
